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SHIFT REGISTER UNIT, DRIVING DEVICE,
DISPLAY DEVICE AND DRIVING METHOD

The present application claims the priority of Chinese
patent application No. 201710859100.3, filed on Sep. 21,
2017, and the entire content disclosed by the Chinese patent
application is incorporated herein by reference as part of the
present application.

TECHNICAL FIELD

Embodiments of the present disclosure relate to a shift
register unit, a driving device, a display device and a driving
method.

BACKGROUND

In the field of display technology, for example, a pixel
array of a liquid crystal display generally includes rows of
gate lines and columns of data lines that intersect with each
other. Driving of the gate lines can be implemented by an
integrated driving circuit amounted on an array substrate. In
recent years, with the continuous improvement of an amor-
phous silicon thin film process, a gate driving circuit can
also be directly fabricated on a thin film transistor array
substrate to form a GOA (Gate driver On Array) to drive gate
lines.

For example, the GOA formed of a plurality of cascaded
shift register units can be used to provide switching voltage
signals for the rows of gate lines of a pixel array, thereby
controlling the rows of gate lines to be turned on sequen-
tially. Data signals are provided by data lines to the pixel
units of a corresponding row in the pixel array in each
period, thereby forming gray voltages required for display-
ing each grayscale of an image, and displaying each frame
of the image.

SUMMARY

At least one embodiment of the present disclosure pro-
vides a shift register unit, and the shift register unit com-
prises an input circuit, a first pull-up node reset circuit, an
output circuit, an output reset circuit, a pull-down node
control circuit and a power-on initialization circuit. The
input circuit is configured to charge a pull-up node in
response to an input signal; the first pull-up node reset circuit
is configured to reset the pull-up node under control of a
reset signal; the output circuit is configured to output a first
clock signal to an output terminal under control of a level of
the pull-up node; the output reset circuit is configured to
reset the output terminal under control of a level of a
pull-down node; the pull-down node control circuit is con-
figured to control the level of the pull-down node; and the
power-on initialization circuit is configured to reset the
pull-up node in response to a power-on initialization signal.

For example, in a shift register unit provided by an
embodiment of the present disclosure, the input circuit is
connected with an input terminal and the pull-up node; the
first pull-up node reset circuit is connected with a reset
terminal, a first voltage terminal and the pull-up node; the
output circuit is connected with a first clock signal terminal,
the output terminal and the pull-up node; the output reset
circuit is connected with the output terminal, the first voltage
terminal and the pull-down node; the pull-down node con-
trol circuit is connected with a second clock signal terminal,
the first voltage terminal, the output terminal and the pull-
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2

down node; and the power-on initialization circuit is con-
nected with an initialization terminal, the first voltage ter-
minal and the pull-up node.

For example, in a shift register unit provided by an
embodiment of the present disclosure, the pull-down node
control circuit comprises a pull-down node charge circuit
and a pull-down node reset circuit. The pull-down node
charge circuit is connected with the second clock signal
terminal, the first voltage terminal and the pull-down node
and the pull-down node charge circuit is configured to
charge the pull-down node in response to a second clock
signal different from the first clock signal; and the pull-down
node reset circuit is connected with the output terminal, the
first voltage terminal and the pull-down node and the
pull-down node reset circuit is configured to reset the
pull-down node under control of a level of the output
terminal.

For example, in a shift register unit provided by an
embodiment of the present disclosure, the pull-down node
charge circuit comprises a first transistor and a first capaci-
tor. A gate electrode of the first transistor is connected with
a first electrode of the first transistor and the gate electrode
of the first transistor is configured to be connected with the
second clock signal terminal to receive the second clock
signal, and a second electrode of the first transistor is
configured to be connected with the pull-down node to
charge the pull-down node; and a first electrode of the first
capacitor is connected with the pull-down node, and a
second electrode of the first capacitor is connected with the
first voltage terminal.

For example, in a shift register unit provided by an
embodiment of the present disclosure, the pull-down node
charge circuit comprises a first transistor and a first capaci-
tor. A gate electrode of the first transistor is configured to be
connected with the second clock signal terminal to receive
the second clock signal, a first electrode of the first transistor
is configured to be connected with a second voltage terminal
to receive a second voltage, and a second electrode of the
first transistor is configured to be connected with the pull-
down node to charge the pull-down node; and a first elec-
trode of the first capacitor is connected with the pull-down
node, and a second electrode of the first capacitor is con-
nected with the first voltage terminal.

For example, in a shift register unit provided by an
embodiment of the present disclosure, the pull-down node
reset circuit comprises a second transistor. A gate electrode
of the second transistor is configured to be connected with
the output terminal and to be controlled by the level of the
output terminal, a first electrode of the second transistor is
configured to be connected with the pull-down node to reset
the pull-down node, and a second electrode of the second
transistor is configured to be connected with the first voltage
terminal to receive a first voltage.

For example, a shift register unit provided by an embodi-
ment of the present disclosure further comprises a second
pull-up node reset circuit. The second pull-up node reset
circuit is connected with the second clock signal terminal,
the first voltage terminal and the pull-up node, and the
second pull-up node reset circuit is configured to reset the
pull-up node in response to the second clock signal.

For example, in a shift register unit provided by an
embodiment of the present disclosure, the second pull-up
node reset circuit comprises a third transistor. A gate elec-
trode of the third transistor is configured to be connected
with the second clock signal terminal to receive the second
clock signal, a first electrode of the third transistor is
configured to be connected with the pull-up node to reset the
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pull-up node, and a second electrode of the third transistor
is configured to be connected with the first voltage terminal
to receive a first voltage.

For example, in a shift register unit provided by an
embodiment of the present disclosure, the power-on initial-
ization circuit comprises a fourth transistor. A gate electrode
of'the fourth transistor is configured to be connected with the
initialization terminal to receive the power-on initialization
signal, a first electrode of the fourth transistor is configured
to be connected with the pull-up node to reset the pull-up
node, and a second electrode of the fourth transistor is
configured to be connected with the first voltage terminal to
receive a first voltage.

For example, in a shift register unit provided by an
embodiment of the present disclosure, the input circuit
comprises a fifth transistor. A gate electrode of the fifth
transistor is configured to be connected with a first electrode
of the fifth transistor and the gate electrode of the fifth
transistor is configured to be connected with the input
terminal to receive the input signal, and a second electrode
of the fifth transistor is configured to be connected with the
pull-up node to charge the pull-up node.

For example, in a shift register unit provided by an
embodiment of the present disclosure, the input circuit
comprises a fifth transistor. A gate electrode of the fifth
transistor is configured to be connected with the input
terminal to receive the input signal, a first electrode of the
fifth transistor is configured to be connected with the second
voltage terminal to receive the second voltage, and a second
electrode of the fifth transistor is configured to be connected
with the pull-up node to charge the pull-up node.

For example, in a shift register unit provided by an
embodiment of the present disclosure, the first pull-up node
reset circuit comprises a sixth transistor. A gate electrode of
the sixth transistor is configured to be connected with the
reset terminal to receive the reset signal, a first electrode of
the sixth transistor is configured to be connected with the
pull-up node to reset the pull-up node, and a second elec-
trode of the sixth transistor is configured to be connected
with the first voltage terminal to receive a first voltage.

For example, in a shift register unit provided by an
embodiment of the present disclosure, the output circuit
comprises a seventh transistor and a second capacitor. A gate
electrode of the seventh transistor is configured to be con-
nected with the pull-up node, a first electrode of the seventh
transistor is configured to be connected with the first clock
signal terminal to receive the first clock signal, and a second
electrode of the seventh transistor is configured to be con-
nected with the output terminal to output the first clock
signal. A first electrode of the second capacitor is connected
with the gate electrode of the seventh transistor, and a
second electrode of the second capacitor is connected with
the second electrode of the seventh transistor.

For example, in a shift register unit provided by an
embodiment of the present disclosure, the output reset
circuit comprises an eighth transistor. A gate electrode of the
eighth transistor is configured to be connected with the
pull-down node, a first electrode of the eighth transistor is
configured to be connected with the output terminal to
output a first voltage to the output terminal, and a second
electrode of the eighth transistor is configured to be con-
nected with the first voltage terminal to receive the first
voltage.

At least one embodiment of the present disclosure pro-
vides a driving device, and the driving device comprises a
plurality of cascaded shift register units each of which is
according to any embodiment of the present disclosure.
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Except a first-stage shift register unit, an input terminal of
any one of the shift register units of other stages is connected
with an output terminal of a shift register unit of a preceding
stage; and except a last-stage shift register unit, a reset
terminal of any one of the shift register units of other stages
is connected with an output terminal of a shift register unit
of a next stage.

For example, in a driving device provided by an embodi-
ment of the present disclosure, power-on initialization cir-
cuits in the shift register units are configured to respond to
a same power-on initialization signal.

At least one embodiment of the present disclosure pro-
vides a display device, and the display device comprises a
driving device according to any one embodiment of the
present disclosure.

At least one embodiment of the present disclosure pro-
vides a driving method of the shift register unit, comprising:
providing the power-on initialization signal to the power-on
initialization circuit to reset the pull-up node; providing the
input signal to the input circuit to charge the pull-up node;
resetting the output terminal by the output reset circuit under
control of the level of the pull-down node; providing the first
clock signal to the output terminal by the output circuit
under control of the level of the pull-up node; and providing
the reset signal to the first pull-up node reset circuit to reset
the pull-up node.

BRIEF DESCRIPTION OF THE DRAWINGS

In order to demonstrate clearly technical solutions of the
embodiments of the present disclosure, the accompanying
drawings in relevant embodiments of the present disclosure
will be introduced briefly. It is apparent that the drawings
may only relate to some embodiments of the disclosure and
not intended to limit the present disclosure.

FIG. 1 is a circuit diagram of a shift register unit;

FIG. 2 is a signal timing diagram corresponding to an
operation process of the shift register unit as shown in FIG.
1

FIG. 3 is a schematic block diagram of a shift register unit
according to an embodiment of the present disclosure;

FIG. 4 is a circuit diagram showing an implementation
example of the shift register unit as shown in FIG. 3;

FIG. 5 is a circuit diagram showing another implemen-
tation example of the shift register unit as shown in FIG. 3;

FIG. 6 is a signal timing diagram corresponding to an
operation process of the shift register unit as shown in FIG.
5;

FIG. 7 is a schematic diagram of a driving device accord-
ing to an embodiment of the present disclosure;

FIG. 8 is a timing diagram of a clock signal having a duty
ratio of 50% for the driving device as shown in FIG. 7;

FIG. 9 is a schematic diagram of another driving device
according to an embodiment of the present disclosure;

FIG. 10 is a timing diagram of a clock signal having a
duty ratio of 25% for the driving device as shown in FIG. 9;
and

FIG. 11 is a schematic block diagram of a display device
according to an embodiment of the present disclosure.

DETAILED DESCRIPTION

In order to make objects, technical details and advantages
of the embodiments of the disclosure apparent, the technical
solutions of the embodiment will be described in a clearly
and fully understandable way in connection with the draw-
ings related to the embodiments of the disclosure. It is
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apparent that the described embodiments are just a part but
not all of the embodiments of the disclosure. Based on the
described embodiments herein, those skilled in the art can
obtain other embodiment, without any creative work, which
shall be within the scope of the disclosure.

Unless otherwise defined, all the technical and scientific
terms used herein have the same meanings as commonly
understood by one of ordinary skill in the art to which the
present disclosure belongs. The terms, such as “first,” “sec-
ond,” or the like, which are used in the description and the
claims of the present disclosure, are not intended to indicate
any sequence, amount or importance, but for distinguishing
various components. The terms, such as “comprise/compris-
ing,” “include/including,” or the like are intended to specify
that the elements or the objects stated before these terms
encompass the elements or the objects and equivalents
thereof listed after these terms, but not preclude other
elements or objects. The terms, such as “connect/connect-
ing/connected,” “couple/coupling/coupled” or the like, are
not limited to a physical connection or mechanical connec-
tion, but may include an electrical connection/coupling,
directly or indirectly. The terms, “on,” “under,” “left,”
“right,” or the like are only used to indicate relative position
relationship, and when the position of the object which is
described is changed, the relative position relationship may
be changed accordingly.

In a display panel technology, in order to realize low cost
and narrow bezel, a GOA (Gate driver On Array) technology
can be adopted, that is, a gate driving circuit is integrated
into the display panel by a thin film transistor manufacturing
process, thereby achieving advantages such as narrow bezel,
reducing assembly cost and the like. The display panel can
be a liquid crystal display (LCD) panel or an organic light
emitting diode (OLED) display panel.

FIG. 1 shows a circuit structure of a shift register unit, and
a plurality of the shift register unit can be cascaded to form
a GOA driving device. As shown in FIG. 1, the shift register
unit includes eight transistors (first transistor-eighth transis-
tor) and two capacitors (first capacitor and second capaci-
tor).

A gate electrode of a first transistor T1 is connected to a
first electrode of the first transistor, the gate electrode of the
first transistor T1 is configured to be connected to a second
clock signal terminal CKB, and a second electrode of the
first transistor T1 is connected to a pull-down node PD.

A gate electrode of a second transistor T2 is connected to
an output terminal OUTPUT, a first electrode of the second
transistor T2 is connected to the pull-down node PD, and a
second electrode of the second transistor T2 is connected to
a first voltage terminal VGL (for example, keeping inputting
a direct current (DC) low-level signal).

A gate electrode of a third transistor T3 is connected to the
pull-down node PD, a first electrode of the third transistor T3
is connected to the pull-up node PU, and a second electrode
of the third transistor T3 is connected to the first voltage
terminal VGL.

A gate electrode of a fourth transistor T4 is connected to
the pull-up node PU, a first electrode of the fourth transistor
T4 is connected to the pull-down node PD, and a second
electrode of the fourth transistor T4 is connected to the first
voltage terminal VGL.

A gate electrode of a fitth transistor T5 is connected to an
input terminal INPUT, a first electrode of the fifth transistor
T5 is connected to a high-level terminal CN (for example,
keeping inputting a DC high-level signal), and a second
electrode of the fifth transistor T5 is connected to the pull-up
node PU.
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A gate electrode of a sixth transistor T6 is connected to a
reset terminal RESET, a first electrode of a sixth transistor
T6 is connected to the pull-up node PU, and a second
electrode of the sixth transistor T6 is connected to a low-
level terminal CNB (for example, keeping inputting a DC
low-level signal).

A gate electrode of a seventh transistor T7 is connected to
the pull-up node PU, a first electrode of the seventh tran-
sistor T7 is connected to a first clock signal terminal CK, and
a second electrode of the seventh transistor T7 is connected
to the output terminal OUTPUT.

A gate electrode of an eighth transistor T8 is connected to
the pull-down node PD, a first electrode of the eighth
transistor T8 is connected to the output terminal OUTPUT,
and a second electrode of the eighth transistor T8 is con-
nected to the first voltage terminal VGL.

A first electrode of a first capacitor C1 is connected to the
pull-down node PD, and a second electrode of the first
capacitor C1 is connected to the first voltage terminal VGL.

A first electrode of a second capacitor C2 is connected to
the pull-up node PU, and a second electrode of the second
capacitor C2 is connected to the output terminal OUTPUT.

For example, the above-mentioned transistors are all
N-type transistors. The following description is also made
by taking N-type transistors as an example, but embodi-
ments of the present disclosure are not limited to this case,
for example, at least part of these transistors can be replaced
with a P-type transistor or P-type transistors.

The operation principle of the shift register unit as shown
in FIG. 1 is described below in combination with a signal
timing diagram as shown in FIG. 2. In three stages including
a first stage A, a second stage B and a third stage C as shown
in FIG. 2, the shift register unit performs the following
operations.

In the first stage A, the first clock signal terminal CK is
input with a low-level signal, the second clock signal
terminal CKB is input with a high-level signal, and the input
terminal INPUT is input with a high-level signal. Because
the input terminal INTPUT is input with a high-level signal,
the fifth transistor T5 is turned on, the high-level signal
inputted by the high-level terminal CN charges the second
capacitor C2, and a potential of the pull-up node PU is pulled
up to a first high level.

Because the second clock signal terminal CKB is input
with a high-level signal, the first transistor T1 is turned on,
and the high-level signal input by the second clock signal
terminal CKB charges the pull-down node PD. Further,
because the potential of the pull-up node PU is at the first
high level, the fourth transistor T4 is turned on, thereby
electrically connecting the pull-down node PD and the first
voltage terminal VGL. In the above case, for example, the
first voltage terminal VGL can be configured to keep input-
ting a DC low-level signal. In a design of the transistors, the
first transistor T1 and the fourth transistor T4 can be
configured (for example, size ratios, threshold voltages and
the like of the first transistor T1 and the fourth transistor T4)
when both transistors T1 and T4 are both turned on, the
potential of the pull-down node PD is pulled down to a lower
level, which does not cause the third transistor and the eighth
transistor T8 to be turned on. It should be noted that the
potential level of the signal timing diagram as shown in FI1G.
2 is only illustrative and does not represent a real potential
value.

Because the pull-up node PU is at the first high level, the
seventh transistor T7 is turned on, and in this case, the first
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clock signal terminal CK is input with a low-level signal.
Therefore, in the first stage A, the output terminal OUTPUT
outputs the low-level signal.

In the second stage B, the first clock signal terminal CK
is input with a high-level signal, the second clock signal
terminal CKB is input with a low-level signal, and the input
terminal INPUT is input with a low-level signal. Because the
input terminal INPUT is input with a low-level signal, the
fifth transistor T5 is turned off, and the pull-up node PU
maintains the first high level of the previous stage, thereby
enabling the seventh transistor T7 remains in a turn-on state.
Because the first clock signal terminal CK is input with a
high-level signal in this stage, the output terminal OUTPUT
outputs the high-level signal.

Meanwhile, due to the bootstrap effect of the second
capacitor C2, the level of the pull-up node PU is further
pulled up to reach a second high level, thereby enabling the
seventh transistor T7 to be turned on more sufficiently.
Because the potential of the pull-up node PU is at a high
level, the fourth transistor T4 remains in a turn-on state,
thereby electrically connecting the pull-down node PD and
the first voltage terminal VGL. At this time, the first tran-
sistor T1 is turned off due to the low-level signal input by the
second clock signal terminal CKB, so the potential of the
pull-down node PD is pulled down to a lower level at this
stage than the first stage. Because the potential of the
pull-down node PD is at a low level, the third transistor T3
and the eighth transistor T8 remain in a turn-off state,
thereby not affecting the normal output of a shift signal of
the shift register unit.

In the third stage C, the first clock signal terminal CK is
input with a low-level signal, the second clock signal
terminal CKB is input with a high-level signal, the input
terminal INPUT continues to be input with a low-level
signal, and the reset terminal RESET is input with a high-
level signal. Because the reset terminal RESET is input with
a high-level signal, the sixth transistor T6 is turned on,
pulling the potential of the pull-up node PU to a low level
which is input by the low-level terminal CNB (for example,
keeping inputting a DC low-level signal), thereby enabling
the seventh transistor T7 to be turned off.

Because the second clock signal terminal CKB is input
with a high-level signal, the first transistor T1 is turned on,
and the high-level signal input by the second clock signal
terminal CKB charges the pull-down node PD. Because the
potential of the pull-up node PU is at a low level, the fourth
transistor T4 is turned off, the discharging path of the
pull-down node PD is turned off, and the pull-down node PD
is charged to a high level, thereby causing the third transistor
T3 and the eighth transistor T8 to be turned on. The third
transistor T3 and the eighth transistor T8 respectively pull
down the potentials of the pull-up node PU and the output
terminal OUTPUT to a low level which is input by the first
voltage terminal VGL, thereby eliminating noises which
may be generated by the output terminal OUTPUT and the
pull-up node PU of the shift register unit during a non-output
stage.

When the shift register unit is in operation, the pull-up
node PU and the pull-down node PD have a mutual restric-
tion therebetween. For example, when the potential of the
pull-up node PU is at a high level, the potential of the
pull-down node PD is pulled down to a low level. For
another example, when the potential of the pull-down node
PD is at a high level, the potential of the pull-up node PU is
pulled down to a low level. The high potential or low
potential of the pull-up node PU directly affects the output
of'the shift register unit, and the potential of the pull-up node
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PU should be stably maintained at a low level in the
non-output stage, otherwise the shift register unit may be
caused to output multiple times in a frame time. In the
non-output stage, if the potential of the pull-down node PD
is not well maintained at a high level, the potential of the
pull-up node PU may drift, thereby affecting the normal
output of a shift signal of the shift register unit.

In addition, in a case where the shift register unit is used
in a display device, for example, the pull-up node PU is
floated before the display device is powered on, and the
potential of the pull-up node PU is uncertain in the floating
state. For example, the seventh transistor T7 can be turned
on if the potential of the pull-up node PU reaches to 2.5V,
which can also cause the shift register unit to output multiple
times within a frame time, causing the display device to
display abnormally.

At least one embodiment of the present disclosure pro-
vides a shift register unit and the shift register unit includes
an input circuit, a first pull-up node reset circuit, an output
circuit, an output reset circuit, and a power-on initialization
circuit. The input circuit is configured to charge a pull-up
node in response to an input signal; the first pull-up node
reset circuit is configured to reset the pull-up node under
control of a reset signal; the output circuit is configured to
output a first clock signal to an output terminal under control
of a level of the pull-up node; the output reset circuit is
configured to reset the output terminal under control of a
level of a pull-down node; the power-on initialization circuit
is configured to reset the pull-up node in response to a
power-on initialization signal.

At least one embodiment of the present disclosure also
provides a driving device, a display device, and a driving
method corresponding to the above-described shift register
unit.

The shift register unit, the driving device, the display
device and the driving method provided by the embodiments
of the present disclosure can pull down the potential of the
pull-up node when power on is started, thereby enabling the
potential of the pull-up node to be at a low level when power
on is started. And at least one embodiment can also prevent
the potential of the pull-up node from being drifted, so that
the multiple output problem due to potential drift of the
pull-up node in the non-output stage can be effectively
avoided.

Hereinafter, embodiments of the present disclosure will
be described in detail with reference to the accompanying
drawings.

An example of an embodiment of the present disclosure
provides a shift register unit 100, as shown in FIG. 3, the
shift register unit 100 includes an input circuit 110, a first
pull-up node reset circuit 120, an output circuit 130, an
output reset circuit 140, a pull-down node control circuit 160
and a power-on initialization circuit 150.

The input circuit 110 is configured to charge a pull-up
node PU in response to an input signal. For example, the
input circuit 110 can be connected with an input terminal
INPUT and the pull-up node PU, the input circuit 110 is
configured to cause the input terminal INPUT to be electri-
cally connected with the pull-up node PU under control of
an input signal inputted by the input terminal INPUT, and a
high-level signal inputted by the input terminal INPUT can
charge the pull-up node PU. For another example, the input
circuit 110 can also be connected with a second voltage
terminal VGH (for example, keeping inputting a DC high-
level signal), the input circuit 110 is configured to cause the
second voltage terminal VGH to be electrically connected
with the pull-up node PU under control of the input signal,
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so that the high-level signal inputted by the second voltage
terminal VGH can charge the pull-up node PU.

The first pull-up node reset circuit 120 is configured to
reset the pull-up node PU under control of a reset signal. For
example, the first pull-up node reset circuit 120 can be
configured to be connected with a reset terminal RESET, a
first voltage terminal VGL (for example, keeping inputting
a DC low-level signal), and the pull-up node PU, thereby the
first pull-up node reset circuit 120 can enable the pull-up
node PU to be electrically connected with a low-level signal
or a low-voltage terminal under control of the reset signal
inputted by the reset terminal RESET, and the low-voltage
terminal is, for example, the first voltage terminal VGL, so
that the pull-up node PU can be pulled down and reset.

The output circuit 130 is configured to output a first clock
signal to an output terminal OUTPUT under control of a
level of the pull-up node PU. For example, the output circuit
130 can be configured to be connected with a first clock
signal terminal CK, the output terminal OUTPUT and the
pull-up node PU, and the output circuit 130 can enable the
first clock signal terminal CK to be electrically connected
with the output terminal OUTPUT under control of the level
of the pull-up node PU, thereby outputting the first clock
signal inputted by the first clock signal terminal CK to the
output terminal OUTPUT.

The output reset circuit 140 is configured to reset the
output terminal OUTPUT under control of a level of a
pull-down node PD. For example, the output reset circuit
140 can be configured to be connected with the output
terminal OUTPUT, the first voltage terminal VGL and the
pull-down node PD, and the output reset circuit 140 can
enable the output terminal OUTPUT to be electrically con-
nected with the first voltage terminal VGL under control of
the level of the pull-down node PD, thereby pulling down
and resetting the output terminal OUTPUT.

The power-on initialization circuit 150 is configured to
reset the pull up node PU in response to a power-on
initialization signal. For example, the power-on initializa-
tion circuit 150 can be configured to be connected with an
initialization terminal VSW, the first voltage terminal VGL
and the pull-up node PU, and the power-on, initialization
circuit 150 can enable the pull-up node PU to be electrically
connected with the first voltage terminal VGL in response to
the power-on initialization signal inputted by the initializa-
tion terminal VSW, thereby pulling down and resetting the
pull-up node PU.

The pull-down node control circuit 160 is configured to be
connected with a second clock signal terminal CKB, the first
voltage terminal VGL, the output terminal OUTPUT and the
pull-down node PD, and is configured to control the level of
the pull-down node PD to control the output reset circuit
140.

For example, a plurality of shift register units 100 can be
cascaded to form a driving device. In a case where the
driving device is used to drive a display device and when the
display device is powered on, for example, the power-on
initialization circuit 150 of each stage shift register unit 100
can simultaneously pull down the potential of the pull-up
node PU in the respective circuits in response to the same
power-on initialization signal, so that the potential of the
pull-up node PU remains at a low level during power-on,
thereby effectively avoiding the multiple output problem due
to potential drift of the pull-up node PU during the non-
output stage.
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For example, in an example of the present embodiment,
the pull-down node control circuit 160 includes a pull-down
node charge circuit 161 and a pull-down node reset circuit
162.

The pull-down node charge circuit 161 is configured to
charge the pull-down node PD in response to a second clock
signal different from the first clock signal. For example, the
pull-down node charge circuit 161 can be configured to be
connected with the second clock signal terminal CKB, the
first voltage terminal VGL and the pull-down node PD, and
the pull-down node charge circuit 161 can enable the second
clock signal terminal CKB to be electrically connected with
the pull-down node PD under control of a signal inputted by
the second clock signal terminal CKB, thereby the high-
level signal inputted by the second clock signal terminal
CKB can charge the pull-down node PD. For another
example, the pull-down node charge circuit 161 can also be
configured to be connected with the second voltage terminal
VGH, and the pull-down node charge circuit 161 call enable
the second voltage terminal VGH to be electrically con-
nected with the pull-down node PD under control of the
second clock signal inputted by the second clock signal
terminal CKB, thereby the high-level signal inputted by the
second voltage terminal VGH can charge the pull-down
node PD.

The pull-down node reset circuit 162 is configured to reset
the pull-down node PD under control of a level of the output
terminal OUTPUT. For example, the pull-down node reset
circuit 162 can be configured to be connected with the output
terminal OUTPUT, the first voltage terminal VGL and the
pull-down node PD, and the pull-down node reset circuit
162 can enable the pull-down node PD to be electrically
connected with the first voltage terminal VGL under control
of'the level of the output terminal OUTPUT, thereby pulling
down and resetting the pull-down node PD.

For another example, in another example of an embodi-
ment of the present disclosure, as shown in FIG. 3, the shift
register unit 100 further includes a second pull-up node reset
circuit 170.

The second pull up node reset circuit 170 is configured to
reset the pull up node PU in response to the second clock
signal. For example, the second pull-up node reset circuit
170 can be configured to be connected with the second clock
signal terminal CKB, the first voltage terminal VGL and the
pull-up node PU, and the second pull-up node reset circuit
170 can enable the pull-up node PU to be electrically
connected with the first voltage terminal VGL under the
second clock signal inputted by the second clock signal
terminal CKB, thereby pulling down and resetting the pull-
up node PU.

In the shift register unit provided in this example, the
pull-up node PU and the pull-down node PD no longer have
a mutual restriction. The potential of the pull-up node PU is
no longer affected by the potential of the pull-down node
PD, so in the non-output stage, the potential of the pull-up
node PU can be effectively maintained at a normal potential,
thereby effectively avoiding the multiple output problem due
to the potential drift of the pull-up node PU.

It should be noted that, for example, the first voltage
terminal VGL in the embodiment of the present disclosure
keeps inputting a DC low-level signal, and this DC low level
is referred to as the first voltage. The second voltage terminal
VGH keeps inputting a DC high level, and this DC high
level is referred to as the second voltage. The following
embodiments are the same as those described herein, which
will not be described again.
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In addition, the second voltage terminal VGH connected
with the input circuit 110 and the pull-down node charge
circuit 161 in FIG. 3 is shown by a broken line, thereby
indicating that the shift register unit 100 may include the
second voltage terminal VGH or may not include the second
voltage terminal VGH, which is not limited in the embodi-
ments of the present disclosure.

For example, the shift register unit 100 as shown in FIG.
3 can be implemented as the circuit structure as shown in
FIG. 4 in an example. As shown in FIG. 4, the shift register
unit 100 includes transistors from a first transistor T1 to an
eighth transistor T8, a first capacitor C1 and a second
capacitor C2.

For example, as shown in FIG. 4, in this example, in more
detail, the pull-down node charge circuit 161 can be imple-
mented to include the first transistor T1 and the first capaci-
tor C1. A gate electrode of the first transistor T1 is connected
with a first electrode of the first transistor T1, and the gate
electrode of the first transistor T1 is configured to be
connected with the second clock signal terminal CKB to
receive the second clock signal, and a second electrode of
the first transistor T1 is configured to be connected with the
pull-down node PD to charge the pull-down node PD. A first
electrode of the first capacitor is connected with the pull-
down node PD, and the second electrode is connected with
the first voltage terminal VGL.

The pull-down node reset circuit 162 can be implemented
as a second transistor T2. A gate electrode of the second
transistor T2 is configured to be connected with the output
terminal OUTPUT to be under control of the level of the
output terminal OUTPUT, a first electrode of the second
transistor T2 is configured with the pull-down node PD to
reset the pull-down node PD, and the second electrode of the
second transistor 12 is configured to be connected with the
first voltage terminal VGL to receive the first voltage.

The second pull-up node reset circuit 170 can be imple-
mented as a third transistor T3. A gate electrode of the third
transistor T3 is configured to be connected with the second
clock signal terminal CKB to receive the second clock
signal, a first electrode of the third transistor T3 is configured
to be connected with the pull-up node PU to reset the pull-up
node PU, and a second electrode of the third transistor 13 is
configured with the first voltage terminal VGL to receive the
first voltage.

The power-on initialization circuit 150 can be imple-
mented as a fourth transistor T4. A gate electrode of the
fourth transistor T4 is configured to be connected with the
initialization terminal VSW to receive the power-on initial-
ization signal, a first electrode of the fourth transistor T4 is
configured to be connected with the pull-up node PU to reset
the pull-up node PU, and a second electrode of the fourth
transistor T4 is configured to be connected with the first
voltage terminal VGL to receive the first voltage.

The input circuit 110 can be implemented as a fifth
transistor T5. A gate electrode of the fifth transistor T5 is
connected with a first electrode of the fifth transistor T5, and
the gate electrode of the fifth transistor T5 is configured to
be connected with the input terminal INPUT to receive the
input signal, and a second electrode of the fifth transistor T5
is configured to be connected with the pull-up node PU to
charge the pull-up node PU.

The first pull-up node reset circuit 120 can be imple-
mented as a sixth transistor T6. A gate electrode of the sixth
transistor T6 is configured to be connected with the reset
terminal RESET to receive the reset signal, and a first
electrode of the sixth transistor T6 is configured to be
connected with the pull-up node PU to reset the pull-up node
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PU, and a second electrode of the sixth transistor T6 is
configured to be connected with the first voltage terminal
VGL to receive the first voltage.

The output circuit 130 can be implemented to include a
seventh transistor T7 and a second capacitor C2. A gate
electrode of the seventh transistor T7 is configured to be
connected with the pull-up node PU, a first electrode of the
seventh transistor T7 is configured to be connected with the
first clock signal terminal CK to receive the first clock
signal, and a second electrode of the seventh transistor T7 is
configured to be connected with the output terminal OUT-
PUT to output the first clock signal. A first electrode of the
second capacitor C2 is connected with the gate electrode of
the seventh transistor T7, and a second electrode of the
second capacitor C2 is connected with the second electrode
of the seventh transistor T7.

The output reset circuit 140 can be implemented as an
eighth transistor T8. A gate electrode of the eighth transistor
T8 is configured to be connected with the pull-down node
PD, a first electrode of the eighth transistor T8 is configured
to be connected with the output terminal OUTPUT to output
the first voltage to the output terminal OUTPUT, and a
second electrode of the eighth transistor T8 is configured to
be connected with a first voltage terminal VGL to receive the
first voltage.

For example, the shift register unit 100 as shown in FIG.
3 can also be implemented as the circuit structure as shown
in FIG. 5 in another example. As shown in FIG. 5, the shift
register unit 100 also includes transistors from first transistor
T1 to eighth transistor T8, a first capacitor C1 and a second
capacitor C2.

The circuit structure as shown in FIG. 5 differs from the
circuit structure as shown in FIG. 4 in the manner in which
the first transistor T1 and the fifth transistor TS are con-
nected. In this case, the first electrode of the first transistor
T1 is no longer connected with the gate electrode of the first
transistor T1 but with the second voltage terminal VGH.
Similarly, the first electrode of the fifth transistor T5 is no
longer connected with the gate electrode of the fifth tran-
sistor T5 but with the second voltage terminal VGH. With
such a connection as shown in FIG. 5, response speeds and
driving ability of the first transistor T1 and the fifth transistor
T5 can be improved.

It should be noted that the transistors in the embodiments
of the present disclosure can adopt thin film transistors,
field-effect transistors or other switching devices with the
same characteristics. In the embodiments of the present
disclosure, thin film transistors are adopted as an example
for description. Source electrodes and drain electrodes of the
transistors adopted herein can be symmetrical in structure,
so the source electrodes and drain electrodes cannot be
different structurally. In the embodiment of the present
disclosure, in order to distinguish between two electrodes of
a transistor other than a gate electrode, it is directly
described that one of the two electrodes is a first electrode
and the other electrode is a second electrode.

In addition, the transistors in the embodiments of the
present disclosure are all described by taking an N-type
transistor as an example. In this case, the first electrode can
be a drain electrode and the second electrode can be a source
electrode. It should be noted that, the embodiments of the
present disclosure include, but are not limited to, the
examples. For example, one or more switches in the pixel
circuit provided in the embodiments of the present disclo-
sure can also adopt P-type thin film transistors. In this case,
the first electrode can be a source electrode and the second
electrode can be a drain electrode. For a different type of
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transistor, each electrode of this transistors need to be
correspondingly connected with reference to each electrode
of the corresponding transistor employed in examples of the
embodiments of the present disclosure.

For example, as shown in FIG. 5, each of the transistors
in the shift register unit 100 is implemented as an N-type
transistor, the first voltage terminal VGL keeps inputting the
first voltage at a DC low level, and the second voltage
terminal VGH keeps inputting the second voltage at a DC
high level. The first clock signal terminal CK is input with
the first clock signal, and the second clock signal terminal
CKB is input with a second clock signal different from the
first clock signal.

The operation principle of the shift register unit 100 as
shown in FIG. 5 is described below in combination with a
signal timing diagram as shown in FIG. 6. In four stages
including a first stage A, a second stage B, a third stage C
and a fourth stage D as shown in FIG. 6, the shift register
unit 100 performs the following operations.

In the first stage A, the initialization terminal VSW is
input with a high-level signal. Because the initialization
terminal VSW is input with a high-level signal, the fourth
transistor T4 is turned on, so that the pull-up node PU and
the first voltage terminal VGL are electrically connected,
and the potential of the pull-up node PU is pulled down to
a low level. The seventh transistor T7 is turned off due to the
low level of the pull-up node PU. Therefore, even if the first
clock signal terminal CK is input with a high-level signal at
this stage, the output terminal OUTPUT cannot output the
high-level signal. It should be noted that, the potential of the
pull-down node PD is uncertain in this stage, and only the
potential of the pull-down node PD in the first stage A is
schematically shown in FIG. 6. In addition, at this stage,
other transistors are also turned off, and will not be described
again.

In the second stage B, the first clock signal terminal CK
is input with a low-level signal, the second clock signal
terminal CKB is input with a high-level signal, and the input
terminal INPUT is input with a high-level signal. Because
the input terminal INTPUT is input with a high-level signal,
the fifth transistor T5 is turned on, so that the high level
inputted by the second voltage terminal VGH charges the
second capacitor C2, and the potential of the pull-up node
PU is pulled up to the first high level. Because the pull-up
node PU is at the first high level, the seventh transistor T7
is turned on, and at this time, the first clock signal terminal
CK is input with a low-level signal, so at this stage, the
output terminal OUTPUT outputs the low-level signal.

Because the second clock signal terminal CKB is input
with a high-level signal, the third transistor T3 is turned on,
so that the pull-up node PU and the first voltage terminal
VGL are electrically connected. In the design of the tran-
sistors, the third transistor T3 and the fifth transistor T5 can
be configured (for example, size ratios, threshold voltages
and the like of the third transistor T3 and the fifth transistor
T5) when both T3 and T5 are turned on, the level of the
pull-up node PU can stay at the first high level without being
pulled down.

Similarly, the first transistor T1 is turned on due to the
high-level signal input by the second clock signal terminal
CKB, and the high-level signal input by the second voltage
terminal VGH charges the first capacitor C1, and the poten-
tial of the pull-down node PD is pulled up. At the same time,
the second transistor T2 is turned down due to the low level
of the output terminal OUTPUT, and the discharge path of
the pull-down node PD is turned off, so in the second stage
B, the potential of the pull-down node PD is maintained at
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a high level. The eighth transistor T8 is turned on due to the
high level of the pull-down node PD, so the potential of the
output terminal OUTPUT is further pulled down, and the
effect of output noise reduction can be achieved.

In the third stage C, the first clock signal terminal CK is
input with a high-level signal, the second clock signal
terminal CKB is input with a low-level signal, and the input
terminal INPUT continues to be input with a low-level
signal. Because the input terminal INPUT is input with a
low-level signal, the fifth transistor T5 is turned off, and the
pull-up node PU maintains the first high level of the previous
stage, thereby enabling the seventh transistor T7 to be in a
turn-on state. Because the first clock signal terminal CK is
input with a high-level signal in this stage, the output
terminal OUTPUT outputs the high-level signal. Due to the
bootstrap effect of the second capacitor C2, the potential of
the pull-up node PU is further pulled up to reach a second
high level, thereby enabling the seventh transistor T7 to be
turned on more sufficiently.

Because the output terminal OUTPUT is at a high level,
the second transistor T2 is turned on, and the pull-down node
PD is electrically connected with the first voltage terminal
VGL. And at this time, the first transistor T1 is turned off due
to the low-level signal input by the second clock signal
terminal, so the first capacitor C1 is discharged through the
second transistor, and the potential of the pull-down node
PD is pulled down to a low level.

Because the second clock signal terminal CKB is input
with a low-level signal, the third transistor T3 maintains a
turn-off state, and the potential of the pull-up node PU is not
affected. At the same time, because the potential of the
pull-down node PD is at a low level, the eighth transistor T8
maintains a turn-off state, thereby not affecting the normal
output of a shift signal of the shift register unit 100.

In the fourth stage D, the first clock signal terminal CK is
input with a low-level signal, the second clock signal
terminal CKB is input with a high-level signal, the input
terminal INPUT continues to be input with a low-level
signal, and the reset terminal RESET is input with a high-
level signal. Because the reset terminal RESET is input with
a high-level signal, the sixth transistor T6 is turned on,
pulling down the potential of the pull-up node PU to the low
level input by the first voltage terminal VGL, thereby
turning off the seventh transistor T7.

Because the second clock signal terminal CKB is input
with the high-level signal, the first transistor T1 is turned on,
the high-level signal input by the second voltage terminal
VGH charges the first capacitor C1, and the potential of the
pull-down node PD is pulled up to a high level. Because the
potential of the pull-down node PD is at a high level, the
eighth transistor T8 is turned on, and the eighth transistor T8
enables the output terminal OUTPUT to be electrically
connected with the first voltage terminal VGL, thereby
pulling down and resetting the output terminal OUTPUT. At
this stage, the second transistor T2 maintains a turn-off state
due to the low level of the output terminal OUTPUT, so that
the potential of the pull-down node PD can be kept at the
high level.

At the same time, because the second clock signal termi-
nal CKB is input with a high-level signal, the third transistor
T3 is turned on, thereby enabling the low level input by the
first voltage terminal VGL to further pull down the potential
of the pull-up node PU, and enabling the potential of the
pull-up node PU to be kept at a low level in this stage.

For example, a plurality of shift register units 100 as
shown in FIG. 4 or FIG. 5 can be cascaded to form a driving
device. In a case where the driving device is used to drive
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a display device and when the display device is powered on,
for example, the initialization terminals VSW of all the stage
shift register units 100 can be input with a same power-on
initialization signal simultaneously, and the power-on ini-
tialization signal pulls down the potential of the pull-up node
PU in each stage shift register unit 100, so that the potential
of the pull-up node PU remains at a low level during
power-on, thereby effectively avoiding the multiple output
problem due to the potential drift of the pull-up node PU
during the non-output stage.

At the same time, the pull-up node PU and the pull-down
node PD no longer have a mutual restriction. The second
clock signal input by the second clock signal terminal CKB
can individually control the potential of the pull-up node PU,
the potential of the pull-up node PU is no longer affected by
the potential of the pull-down node PD, so in the non-output
stage, the multiple output problem due to the potential drift
of the pull-up node PU can effectively avoided.

It should be noted that, the working principle of the shift
register unit 100 as shown in FIG. 4 can be referred to the
corresponding description of the shift register unit 100 as
shown in FIG. 5, and details are not described herein again.

At least one embodiment of the present disclosure pro-
vides a driving device 10, as shown in FIG. 7, the driving
device 10 includes a plurality of cascaded shift register units
100, and the shift register unit 100 can adopt any shift
register unit provided in the above embodiments. The driv-
ing device 10 can be directly integrated onto an array
substrate of a display device by adopting the processes
similar to those for forming a thin film transistor, and can
realize the function of performing display line by line.

For example, as shown in FIG. 7, except the first-stage
shift register unit, an input terminal INPUT of any one of the
shift register units of the other stages is connected with an
output terminal OUTPUT of the shift register unit of the
preceding stage. Except the last-stage shift register unit, a
reset terminal RST of any one of the shift register units of
the other stages is connected with an output terminal OUT-
PUT of the shift register of the next stage. For example, the
input terminal INPUT of the first-stage shift register unit can
be configured to receive a trigger signal STV, and the reset
terminal RST of the last-stage shift register unit can be
configured to receive a reset signal RESET.

For example, as shown in FIG. 7, in a case where the
driving device 10 is used to drive a display panel, the driving
device 10 can be disposed on one side of the display panel
in an example. For example, the display panel includes 2N
rows of gate lines 300 (N is an integer greater than zero), and
the output terminal OUTPUT of each stage of the shift
register units 100 in the driving device 10 can be configured
to sequentially connected to the 2N rows of gate lines 300
(as indicated by the references 1, 2, . . ., 2N-1, and 2N in
FIG. 7, N is an integer greater than zero), such that scan
signals can be output in a progressive way.

For example, as shown in FIG. 7, clock signals can be
supplied to the clock signal terminals (the first clock signal
terminal CK and the second clock signal terminal CKB) in
each of the shift register units 100 by two system clock
signals CLK1 and CLK2. For example, a first clock signal
terminal CK of the first-stage shift register unit 100 is input
with the signal CLK1, and a second clock signal terminal
CKB of'the first-stage shift register unit 100 is input with the
signal CLLK2; a first clock signal terminal CK of a second-
stage shift register unit 100 is input with the signal CLK2,
and a second clock signal terminal CKB of the second-stage
shift register unit 100 is input with the signal CLK1; and
similarly, a first clock signal terminal CK of a (2N-1)th-
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stage shift register unit 100 is input with the signal CLK1,
and a second clock signal terminal CKB of the (2N-1)th-
stage shift register unit 100 is input with the signal CL.K2;
and a first clock signal terminal CK of a (2N)th-stage shift
register unit 100 is input with the signal CL.LK2, and a second
clock signal terminal CKB of the (2N)th-stage shift register
unit 100 is input with the signal CLK1. Further, the initial-
ization terminal VSW of each stage of the shift register units
100 can be connected with a same signal line in response to
a same power-on initialization signal POR.

For example, as shown in FIG. 8, signals CLK1 and
CLK2 each can adopt a timing signal of 50% duty ratio.
Because the shift register unit 100 of each stage is sequen-
tially arranged row by row in the case as shown in FIG. 7,
the timing of the CLK1 and the timing of the CLK2 are
staggered by a system clock time of 1H.

It should be noted that, when a display panel is driven by
using the driving device 10 as shown in FIG. 7, the driving
device 10 can be symmetrically disposed on both sides of the
display panel, so that the output terminals OUTPUT of the
two driving devices 10 are connected with both ends of each
of the corresponding gate lines, thereby achieving a bilateral
driving mode. For example, the bilateral driving mode can
be used in driving a large-sized display panel to solve the
problem of large load on the gate line.

For example, in another example of the embodiment of
the present disclosure, as shown in FIG. 9, in a case where
the driving device 10 is provided on both sides of the display
panel (bilateral driving), it is also possible to use the driving
device 10 on one side of the display panel for driving gate
lines of the odd-numbered gate lines 300 (as indicated by the
references 1, 3, . . ., 2N=-3, and 2N-1 in FIG. 9, N is an
integer greater than zero), and use the driving device 10 on
the other side of the display panel for driving gate lines of
the even-numbered gate lines 300 (as indicated by the
references 2, 4, .. ., 2N-2, and 2N in FIG. 9, N is an integer
greater than zero). It should be noted that, in FIG. 9, similar
to the driving device 10 on the left side, the driving device
10 on the right side can provide clock signals to clock signal
terminals (the first clock signal terminal CK and the second
clock signal terminal CKB) of each shift register unit 100 by
two system clock signals CLK3 and CL.LK4, and the timing
of the CLK3 and the timing of the CLLK4 are staggered by
two system clock times 2H. The clock signal CL.LK1 and the
clock signal CLLK3 can be a same clock signal, and the clock
signal CLK2 and the clock signal CL.LK4 can be a same clock
signal.

Corresponding to the case as shown in FIG. 9, for
example, as shown in FIG. 10, signals CLK1 and CLK2
each can adopt a timing signal of 25% duty ratio, because the
driving device 10 on each side is interlaced in the case as
shown in FIG. 9, the timing of the CLK1 and the timing of
the CLK2 are staggered by two system clock times 2H.

In a case where a display panel is driven by the driving
device as shown in FIG. 9, each stage of the shift register
unit 100 in the driving devices 10 on both sides of the
display panel can occupy a space of two-pixel height, thus,
the frame width of the display panel can be reduced under
the premise that the area occupied by the shift register unit
100 is constant, which is advantageous for realizing a
narrow bezel.

For example, as shown in FIG. 7 and FIG. 9, the driving
device 10 can further include a timing controller 200. The
timing controller 200 is configured, for example, to provide
the clock signals (CLK1, CLLK2) to each stage of the shift
register units 100, and the timing controller 200 can also be
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configured to provide the trigger signal STV, the reset signal
RST and the power-on initialization signal POR.

It should be noted that embodiments of the present
disclosure include, but are not limited to, the above, the
timing controller 200 can also be configured to provide four
different clock signals to each stage of the shift register units
100 through four clock signal lines, which is not limited in
the embodiments of the present disclosure.

The technical effects of the driving device 10 provided in
the embodiments of the present disclosure can refer to the
corresponding descriptions of the shift register units 100 in
the above embodiments, and details are not described herein
again.

At least one embodiment of the present disclosure pro-
vides a display device 1, as shown in FIG. 11, the display
device 1 includes any one of the driving device 10 provided
in the above embodiments.

It should be noted that the display device in this embodi-
ment can be a liquid crystal panel, a liquid crystal television,
adisplay, an OLED panel, an OLED television, an electronic
paper, a mobile phone, a tablet computer, a notebook com-
puter, a digital photo frame, a navigator and other products
or members having display function. The display device 1
further includes other conventional members, such as a
display panel, which are not limited by the embodiments of
the present disclosure.

The technical effects of the display device 1 provided in
the embodiments of the present disclosure can refer to the
corresponding descriptions of the shift register units 100 in
the above embodiments, and details are not described herein
again.

At least one embodiment of the present disclosure further
provides a driving method which can be used to drive any
one of the shift register units 100 provided in the embodi-
ments of the present disclosure. For example, the driving
method includes the following operations.

Providing the power-on initialization signal to the power-
on initialization circuit 150 to reset the pull-up node PU;
providing the input signal to the input circuit 110 to charge
the pull-up node PU; resetting the output terminal OUTPUT
by the output reset circuit 140 under control of the level of
the pull-down node PD; providing the first clock signal to
the output terminal OUTPUT by the output circuit 130 under
control of the level of the pull-up node PU; and providing
the reset signal to the first pull-up node reset circuit 120 to
reset the pull-up node PU.

For example, in a first stage A as shown in FIG. 6,
providing the power-on initialization signal to the power-on
initialization circuit 150 to reset the pull-up node PU.

In a second stage B as shown in FIG. 6, providing the
input signal to the input circuit 110 to charge the pull-up
node PU; and resetting the output terminal OUTPUT by the
output reset circuit 140 under control of the level of the
pull-down node PD.

In the third stage C as shown in FIG. 6, the output circuit
130 providing the first clock signal to the output terminal
OUTPUT under control of the level of the pull-up node PU.

In the fourth stage D as shown in FIG. 6, providing the
reset signal to the first pull-up node reset circuit 120 to reset
the pull-up node PU; resetting the output terminal OUTPUT
by the output reset circuit 140 under control of the level of
the pull-down node PD.

The driving method provided in this embodiment can pull
down the potential of the pull-up node when a display device
is powered on, so the potential of the pull-up node PU
remains at a low level during power-on, and can also prevent
the potential of the pull-up node from drifting, thereby
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effectively avoiding the multiple output problem due to
potential drift of the pull-up node PU during the non-output
stage.

It should be noted that, detailed descriptions of the driving
method can refer to the descriptions of the operation prin-
ciple of the shift register unit 100 in the embodiment of the
present disclosure, and details are not described herein
again.

What have been described above are only specific imple-
mentations of the present disclosure, the protection scope of
the present disclosure is not limited thereto. The protection
scope of the present disclosure should be based on the
protection scope of the claims.

What is claimed is:

1. A shift register unit, comprising: an input circuit, a first
pull-up node reset circuit, an output circuit, an output reset
circuit, a pull-down node control circuit and a power-on
initialization circuit,

wherein the input circuit is configured to charge a pull-up
node in response to an input signal;

the first pull-up node reset circuit is configured to reset the
pull-up node under control of a reset signal;

the output circuit is configured to output a first clock
signal to an output terminal under control of a level of
the pull-up node;

the output reset circuit is configured to reset the output
terminal under control of a level of a pull-down node;

the pull-down node control circuit is configured to control
the level of the pull-down node; and

the power-on initialization circuit is configured to reset
the pull-up node in response to a power-on initializa-
tion signal,

wherein the input circuit is connected with an input
terminal and the pull-up node;

the first pull-up node reset circuit is connected with a reset
terminal, first voltage terminal and the pull-up node;

the output circuit is connected with a first clock signal
terminal, the output terminal and the pull-up node;

the output reset circuit is connected with the output
terminal, the first voltage terminal and the pull-down
node;

the pull-down node control circuit is connected with a
second clock signal terminal, the first voltage ten final,
the output terminal and the pull-down node; and

the power-on initialization circuit is connected with an
initialization terminal, the first voltage terminal and the
pull-up node,

wherein the pull-down node control circuit comprises a
pull-down node charge circuit and a pull-down node
reset circuit,

the pull-down node charge circuit is connected with the
second clock signal terminal, the first voltage terminal
and the pull-down node, and the pull-down node charge
circuit is configured to charge the pull-down node in,
response to a second clock signal different from the first
clock signal; and

the pull-down node reset circuit is connected with the
output terminal, the first voltage terminal and the
pull-down node, and the pull-down node reset circuit is
configured to reset the pull-down node under control of
a level of the output terminal,

wherein the pull-down node charge circuit comprises a
first transistor and a first capacitor,

a gate electrode of the first transistor is configured to be
connected with the second clock signal terminal to
receive the second clock signal, a first electrode of the
first transistor is configured to be connected with a
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second voltage terminal to receive a second voltage, 8. The shift register unit according to claim 1, wherein the

and a second electrode of the first transistor is config- input circuit comprises a fifth transistor,

ured to be connected with the pull-down node to charge a gate electrode of the fifth transistor is configured to be

the pull-down node; and connected with the input terminal to receive the input
a first electrode of the first capacitor is connected with the 3 signal, a first electrode of the fifth transistor is config-

pull-down node, and a second electrode of the first ured to be connected with the second voltage terminal

capacitor is connected with the first voltage terminal. to receive the second voltage, and a second electrode of
2. The shift register unit according to claim 1, wherein the the fifth transistor is configured to be connected with

pull-down node charge circuit comprises a first transistor the pull-up node to charge the pull-up node.

and a first capacitor, 19 9 The shift register unit according to claim 1, wherein the
a gate electrode of the first transistor is connected with a first pull-up node reset circuit comprises a sixth transistor,
first electrode of the first transistor and the gate elec- a gate electrode of the sixth transistor is configured to be
trode of the first transistor is configured to be connected connected with the reset terminal to receive the reset
with the second clock signal terminal to receive the |, signal, a first electrode of the sixth transistor is con-

second clock signal, and a second electrode of the first
transistor is configured to be connected with the pull-
down node to charge the pull-down node; and

figured to be connected with the pull-up node to reset
the pull-up node, and a second electrode of the sixth
transistor is configured to be connected with the first

a first electrode of the first capacitor is connected with the
pull-down node, and a second electrode of the first 20
capacitor is connected with the first voltage terminal.

3. The shift register unit according to claim 1, wherein the

pull-down node reset circuit comprises a second transistor,

voltage terminal to receive a first voltage.

10. The shift register unit according to claim 1, wherein
the output circuit comprises a seventh transistor and a
second capacitor,

a gate electrode of the seventh transistor is configured to

a gate electrode of the second transistor is configured to
be connected with the output terminal and to be con-
trolled by the level of the output terminal, a first
electrode of the second transistor is configured to be
connected with the pull-down node to reset the pull-
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be connected with the pull-up node, a first electrode of
the seventh transistor is configured to be connected
with the first clock signal terminal to receive the first
clock signal, and a second electrode of the seventh
transistor is configured to be connected with the output

down node, and a second electrode of the second
transistor is configured to be connected with the first 30
voltage terminal to receive a first voltage.
4. The shift register unit according to claim 1, further
comprising a second pull-up node reset circuit,
wherein the second pull-up node reset circuit is connected
with the second clock signal terminal, the first voltage 35
terminal and the pull-up node, and the second pull-up
node reset circuit is configured to reset the pull-up node
in response to the second clock signal.
5. The shift register unit according to claim 4, wherein the
second pull-up node reset circuit comprises a third transistor, 40
a gate electrode of the third transistor is configured to be
connected with the second clock signal terminal to
receive the second clock signal, a first electrode of the terminal to receive the first voltage.
third transistor is configured to be connected with the 12. A driving device, comprising a plurality of cascaded
pull-up node to reset the pull-up node, and a second 45 shift register units each of which is according to claim 1,
electrode of the third transistor is configured to be wherein except a first-stage shift register unit, an input

terminal to output the first clock signal; and

a first electrode of the second capacitor is connected with
the gate electrode of the seventh transistor, and a
second electrode of the second capacitor is connected
with the second electrode of the seventh transistor.

11. The shift register unit according to claim 1, wherein

the output reset circuit comprises an eighth transistor,

a gate electrode of the eighth transistor is configured to be
connected with the pull-down node, a first electrode of
the eighth transistor is configured to be connected with
the output terminal to output a first voltage to the output
terminal, and a second electrode of the eighth transistor
is configured to be connected with the first voltage

connected with the first voltage terminal to receive a
first voltage.
6. The shift register unit according to claim 1, wherein the

power-on initialization circuit comprises a fourth transistor,

a gate electrode of the fourth transistor is configured to be
connected with the initialization terminal to receive the
power-on initialization signal, a first electrode of the
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terminal of any one of the shift register units of other
stages is connected with an output terminal of a shift
register unit of a preceding stage; and

except a last-stage shift register unit, a reset terminal of

any one of the shift register units of other stages is
connected with an output terminal of a shift register
unit of a next stage.

fourth transistor is configured to be connected with the 13. The driving device according to claim 12, wherein
pull-up node to reset the pull-up node, and a second 55 power-on initialization circuits in the shift register units are
electrode of the fourth transistor is configured to be configured to respond to a same power-on initialization
connected with the first voltage terminal to receive a signal.
first voltage. 14. A display device, comprising the driving device
7. The shift register unit according to claim 1, wherein the according to claim 12.
input circuit comprises a fifth transistor, 60  15. A driving method of the shift register unit according
a gate electrode of the fifth transistor is configured to be to claim 1, comprising:
connected with a first electrode of the fifth transistor providing the power-on initialization signal to the power-
and the gate electrode of the fifth transistor is config- on initialization circuit to reset the pull-up node;
ured to be connected with the input terminal to receive providing the input signal to the input circuit to charge the
the input signal, and a second electrode of the fifth 65 pull-up node;
transistor is configured to be connected with the pull-up resetting the output terminal by the output reset circuit
node to charge the pull-up node. under control of the level of the pull-down node;
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providing the first clock signal to the output terminal by
the output circuit under control of the level of the
pull-up node; and

providing the reset signal to the first pull-up node reset
circuit to reset the pull-up node. 5

16. The shift register unit according to claim 2, wherein

the power-on initialization circuit comprises a fourth tran-
sistor,

a gate electrode of the fourth transistor is configured to be
connected with the initialization terminal to receive the 10
power-on initialization signal, a first electrode of the
fourth transistor is configured to be connected with the
pull-up node to reset the pull-up node, and a second
electrode of the fourth transistor is configured to be
connected with the first voltage terminal to receive a 15
first voltage.
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